This paper investigates the effects of short-run economic shocks on children's progress through school in urban Brazil using a unique panel data set. The severe problem of grade repetition in Brazil contributes to overall low levels of educational attainment. Of children ages 10-15 who are enrolled in school, only 69% advance on average to the next grade. This paper investigates whether children's effort on schoolwork is diminished when fathers experience a transitory shock to income.
I. Introduction
Although schooling is associated with high private rates of return in the labor market including higher wages and lower unemployment as well as other positive outcomes such as lower infant and child mortality rates, levels of schooling attainment remain low in developing countries. 1 The positive relationship between children's educational attainment and household income is a well established empirical regularity. 2 The stylized facts are consistent with a variety of economic models of education, including models which incorporate incomplete capital markets.
Mean levels of schooling in Brazil, according to Londoño (1996) , are 3 years lower than is predicted by in a regression of mean schooling on GDP per capita and public expenditures on education for a sample that includes both developing and industrialized countries. Behrman (1996) also finds that the schooling of recent cohorts in Brazil lies below the international regression line. Along with low levels of educational attainment, Brazil is plagued by the severe and costly problem of grade repetition. In urban Brazil, only 69% of children ages 10-15 who are enrolled in school advance on average to the next grade. Brazil's repetition rates are much higher than other middle-income countries with similar per capita incomes (Mexico, Venezuela, Uruguay, Panama) and are even higher than the mean repetition rates for low-income countries. 3 Few studies have addressed this critical problem in the developing world with exceptions including Behrman and Deolalikar (1991) , Hanushek and Harbison (1992) , Jacoby (1994) , Gomes-Neto and Hanushek (1994) ,Mello e Souza and Silva (1996) and Jacoby and Skoufias (1997) . 4 This paper uses a unique set of panel data to investigate whether children's progress in school is adversely affected by transitory shocks to fathers' income.
Cornia, Jolly and Stewart (1987) focused attention on who suffers when structural adjustment programs are implemented, arguing that stabilization programs disproportionately affect poor children. In light of the large fluctuations in macroeconomic conditions in Brazil over the last two decades as well as the absence of well-functioning credit markets and social safety nets, it is important to understand how households buffer shocks. Our results suggest that children's time is used to buffer short-run economic shocks to the household.
The paper proceeds as follows. The relevant literature is discussed in Section II and theoretical considerations are discussed in Section III. Section IV provides a description of the data. The empirical model is presented in Section V and the results are presented in Section VI.
II. Literature Review
A variety of economic models relate parents' characteristics to the schooling attainment of children. In particular, much attention has been given to the role of parents' permanent income in the demand for children's education. Since schooling typically involves investments in the early part of the lifecycle generating higher earnings later in life, static models have considerable limitations. Much of the literature extends Becker's (1964) , BenPorath's (1967) , and Heckman's (1976) early work on dynamic models of human capital investment.
Typically in investment models of schooling, parents can borrow against future earnings to finance investment in children's education. Investment in education occurs at young ages when children's opportunity costs are the lowest. The dual assumptions of perfect capital markets and perfect foresight imply that the optimal consumption and investment paths are fully separable. Low income parents invest as much in their children's education as high income parents. 5 However if borrowing constraints are binding or access to credit varies by parents' income level then the separability of the consumption and investment decisions breaks down and parents' permanent income may affect investment in children's schooling.
In another vein of literature, consumption models of education predict a positive effect of parents' permanent income on children's educational attainment even in the absence of credit constraints. 6 The schooling of a child is a normal good which varies positively with parents' income. Empirical investigation of the effect of parents' permanent income can not therefore help to distinguish between the two theoretical approaches discussed above.
However, if credit markets are perfect, investment in children's schooling should not be sensitive to transitory changes in parental income in either the consumption model of education or the investment model of education. If children's schooling is responsive to changes in transitory income then this suggests that the basic consumption model of education (without credit constraints) is inappropriate for the case of Brazil. In fact, little attention has been paid to the effect of transitory income on the educational attainment and progress of children. This likely is a result of the general lack of panel data for developing countries.
Panel data are important for capturing the dynamic nature of human capital accumulation. Gomes-Neto and Hanushek (1994) lament the lack of data and knowledge about the process of promotion, repetition and dropping-out behavior in developing countries. Although many studies show a positive correlation of income and educational attainment, static approaches are flawed since the current stock of human capital is a function of past decisions about education. A positive empirical relationship between educational attainment and father's income estimated from cross-sectional data as in Psacharopoulos and 5 Becker and Tomes (1979) .
6 Rosenweig and Evenson (1977) and Gullason (1989) apply consumption models of schooling. Arriagada (1989) and Levison (1991) may arise from unobserved heterogeneity. For example, unobserved tastes for education may be correlated with father's income. Strauss and Thomas (1995) describe the extensive literature which examines the adverse impact of weather shocks such as floods and famines on children's health and note that whether human capital accumulation is affected by households' ability to adjust to more common shocks has not be adequately addressed.
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The few studies which examine the determinants of repetition in developing countries focus mainly on school and community inputs, not on household level determinants. Hanushek and Harbison (1992) and GomesNeto and Hanushek (1994) examine the effects of resources purchased and used by schools on repetition rates in Brazil using a data set of rural schools, EDURURAL. They have rather severe problems finding longitudinal matches of students, since in rural areas many schools closed, higher levels of instruction didn't exist, and student drop-out rates were higher.
Conditional on the school existing, only approximately 10% of second graders were found in the fourth grade two years later.
Whereas the EDURURAL data have advantages for measuring the effects of school inputs on repetition rates, the data used in this analysis, the Pesquisa Mensal de Emprego (PME), are more appropriate for measuring effects of household level effects on repetition and drop-out rates. 8 Also note that since the choice of school is endogenous, samples based on schools, such as EDURAL, may introduce more bias than random samples of households.
One study that does examine the effects of family background on promotion rates is Mello e Souza and Silva's (1996) . Using retrospective data for São Paulo in 1982 they find that high repetition rates for the first 2 years of schooling are negatively related to parents' 7 For example Ravallion (1987), and Razzaque, Alam Wai and Foster (1990) analyze the impact of a severe flood in Bangladesh on child mortality and Foster (1995) examines the impact of the flood on children's weight gain in the following months.
8 Also note that the PME covers the 6 largest metropolitan areas of Brazil which are more representative of the country than the rural areas covered by EDURURAL. income levels. While their survey instrument, the supplement to the 1982 annual household survey, asks about students' school attendance and attainment in 1981 as well as in 1982, the data cannot be used to connect transitory household shocks to transition rates. Jacoby and Skoufias (1997) develop a dynamic model of school attendance which incorporates uncertainty and incomplete markets. They use time allocation data for rural India to estimate the response of school attendance to idiosyncratic income shocks. They find that children's time is used to buffer idiosyncratic shocks to household income in rural India. Lacking information on children's schooling attainment they are unable to estimate the actual effect on children's achievement in school.
Recently much attention has been given to the role of the quality of schooling in the demand for education (Behrman and Birdsall 1983) . Hanushek (1995) notes that "low school quality may frequently be an important explanation for the widespread failure to take advantage of the apparently high returns available from education". The gap between mean years of schooling for Brazil and the predicted years of schooling from Londoño and Behrman's cross-country regressions may be related to a lower than average level of quality of schooling in Brazil compared to the rest of the sample. However within Brazil the same economic puzzle applies to the case of quality as to quantity: if private returns to quality are high then why don't low income families borrow funds and choose the same levels of quality and quantity as high income households?
A recent study by Flug, Spilimbergo, and Wachtenheim (1997) examines secondary school enrollment rates using cross-country panel data for the period 1970-1992. After controlling for each country's initial per-capita income and mean educational attainment of the adult population they find that differences in financial depth (as a proxy of credit availability) account for 30% of the difference in secondary school enrollment rates between Latin America and industrial countries. They also find that employment volatility has a significant negative effect on school enrollment in low-income countries. Clearly this study suggests that further research is warranted at the household level.
III. Theoretical Considerations
The relevant theoretical model should incorporate 1) the dynamic process of schooling, 2) part-time schooling, 3) credit constraints, and 4) transitory shocks to income. Jacoby (1994) presents a particularly compelling model of progress through school applied to the case of Peru. His dynamic human capital investment model focuses on the switching point from full to part-time schooling in an environment of perfect foresight. Parents maximize a single welfare function for the family and value child consumption equivalently to own consumption. Failure to progress in school is linked to the (unobserved) decision to work part-time. While total years in school are the same for constrained and unconstrained children, constrained children go to school only a fraction of the year so they ultimately complete fewer grades than unconstrained children and earn lower discounted lifetime income.
The Jacoby model captures many of the salient features of the Brazilian situation.
Grade repetition is the leading cause of low levels of educational attainment in Brazil. Barros and Lam (1996) note that the difference in mean educational attainment of 14 years olds in the Northeast of Brazil and São Paulo is not explained by regional differences in school attendance rates, but by regional differences in repetition rates. Our estimates show that approximately one-third of students are not promoted to the next grade and of those children who are not promoted over 90% repeat the grade again. Levison (1991) notes that children ages 10-14 have an active presence in the labor force as child labor laws are rarely enforced. Since children spend on average only 4-5 hours a day in school they are able to combine market work with school attendance.
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Social safety nets and capital markets are not well developed in Brazil. Not captured in the Jacoby model however is the fact that family income in Brazil is subject to great deal of volatility and uncertainty. 9 The mean time spent in public schools is 4 hours as reported in Mello e Souza and Silva (1996) .
Although estimation of a full dynamic model is beyond the limitations of the data, we can informally extend Jacoby's model by assuming that parents know their path of permanent income but do not know when they will experience transitory deviations from this path. As in the Jacoby model under perfect capital markets parents can borrow against own and child's future earnings to finance investment in children's education. However if the borrowing constraint is binding and families have not accumulated adequate assets, transitory shocks to family income are hypothesized to affect children's progress through school by affecting the intensity with which children approach their schoolwork.
Although Brazil is classified as a middle income country according to its level of per capita income, the distribution of income is highly unequal. In 1995, 35% of the population lived below the World Bank's $2 a day poverty line (Londoño 1996) . Families at the lowest end of the income distribution are not likely to have savings they can spend down or to have access to credit and may have to rely on children's labor force participation to smooth consumption. Alternatively another family member may increase her or his hours in the work force and the child may be required to increase time on home production. As children focus less on schoolwork as a result of increased time on labor market or home production activities they are less likely to acquire the skills necessary to pass the grade.
Negative shocks to income may have long run consequences in the form of lower schooling attainment for constrained households if positive shocks are not completely offsetting. One reason an asymmetry to the shocks can exist is if the opportunity costs to time on school are increasing with age. For example, wage opportunities increase with age apart from schooling as children mature physically and emotionally and as labor force participation becomes legal. Another possibility is that children become discouraged after failing a grade and subsequent effort on school work is diminished. The child's ultimate lower productivity as an adult in the labor force will be reflected in a lower lifetime wage profile.
Due to the nature of human capital accumulation, the implications of credit market imperfections on human capital investment may be more severe than the effects on physical investment. Most importantly, unlike physical capital, human capital cannot be "repossessed" or "resold"; hence lenders are less willing to finance investments. Also, investments in human capital in the form of formal schooling tend to take place at young ages when opportunity costs from other activities are the lowest. Timing may matter more in the acquisition of human capital than in the acquisition of physical capital. While middle-income households are hypothesized to have both greater assets and access to credit than poor households, their assets and credit may not be sufficiently liquid. In other words, to meet immediate cash demands these household may have to rely on changes in children's schooling intensity as well as poor households.
This theoretical framework provides the baseline for the empirical analysis which follows.
IV. Data The Pesquisa Mensal de Emprego (PME)
The PME is a short panel survey of households in six metropolitan areas of Brazil.
The PME survey, collected by the Brazilian census bureau (IBGE), includes random samples of households in the metropolitan areas of Rio de Janeiro, São Paulo, Belo Horizonte, Porto Alegre, Recife and Salvador. The PME staff of trained interviewers surveys approximately 35,000 households each month, including 4,500 to 7,500 households in each of the six areas.
The sample size of the PME was reduced in August of 1988 to approximately 30,000 households per month. The rotating panel nature of the survey is similar to the US Current Population Survey (CPS). Households are interviewed once a month for four consecutive months, dropped from the sample for eight months, then picked up again for four final months.
The basic demographic and labor related questions are the same over the February 1982 to December 1995 surveys. The panel nature of the PME allows us to follow children's attendance and progress through school over a sixteen month period, while we are also tracking the employment and earnings experiences of their parents. Information on household composition such as the number of household members and the number of children younger than age 10 is provided at each interview. Each person in the household over age 10 is assigned a numerical code necessary for matching. At each of the eight interviews household members 10 years of age and older are asked to report whether they are currently attending school as well as their last completed grade. In a separate question respondents are asked about their main activity last week. Possible responses are attended school, worked, looked for work, cared for domestic (home) affairs, was retired or other.
There is some concern that children's work may be under-reported in response to the main activity question. Using another data source, the supplement to the 1985 annual household survey, Levison (1991) finds that many children who report that school is their primary activity report that they "normally" work part-time.
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Fortunately the direct question about enrollment ensures that school enrollment is reported regardless of children's other activities.
We track student's progress over a 1 year interval by looking at their completed years of schooling at the time of their first interview and comparing that with their completed schooling reported at their fifth interview, exactly 1 year later, for those students who are enrolled in the first interview. The samples used in this paper consists of children ages 10-15 from all 6 metropolitan areas over the period February 1982-September 1995. Mean promotion and repetition rates are presented in Table 1 for children ages 10-15 at the time of their first interview. The first two columns show promotion rates for all children observed in school at their first interview. Overall only 64% of the boys successfully complete the grade compared with 71% of the girls. Children are supposed to begin the first grade in the year in which they turn 7. We have defined children as already lagging in school if they older than the "on-time" age range listed in the middle column of Table 1 . The promotion rates vary by grade, even when the sample is restricted to children who are not lagging behind in school given their age (see on-time, all children). The third and fourth columns in Table 1 present grade promotion rates by sex and grade for the sample which will be used for the main analysis of the paper and is described in Section VI. For the analysis we need to restrict the sample to children from two parent families in which both the child's and parent's variables are non-missing for the first 5 interviews. The advancement rates for the regression sample are slightly higher than those presented for all boys and girls in columns 1 and 2.
The bottom half of Table 1 presents repetition rates for those children who did not successfully complete the grade in which they were enrolled at the time of their first interview. In other words, we observe these children attempting the same grade one year later. Overall 92% of all girls and boys who did not pass the grade are re-enrolled in this same grade one year later. Children who have not yet fallen behind in their schooling have higher repetition rates. Repetition rates for the children included in the regression sample used later in this paper (columns 3 and 4) are slightly higher than the rates for all children. Notes: 1) Children are expected to enter first grade when they are 7 years old. On-time heading indicates that children who are behind in school 2 or more years for their age are excluded. Note that we can't observe any children attending grade 1 or 2 "on-time" because children younger than age 10 are excluded from the PME survey. Note also that all children observed in grades 8, 9 and 10 are considered to be on-time since the oldest children in our constructed sample are 15 which is a permissible age for those grades.
2) The sample for regressions is considerably smaller because we restrict the analysis to children from 2-parent families, in which both the child's and father's information are non-missing for the first 5 interviews.
V. Empirical Model
Achievement in school is assumed to be a function of the child's effort spent on schoolwork with a stochastic component.
(
Assume that E* in equation (1) fact that parents and children cannot perfectly predict the amount of effort necessary to pass a grade. Since we do not observe actual effort on schoolwork, E* is treated as a latent variable and the probability of grade advancement is modeled as a probit such that if E* exceeds an unobservable threshold the child is promoted to the next grade.
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The vector T it is an indicator of transitory shock to household income. Identifying exogenous shocks to permanent income is an extremely difficult empirical task. In this case certain designs of the PME survey preclude us from using deviations from a long-run income profile as a measure of T it . Most importantly, the PME is a short panel of less than 2 years, hence we cannot estimate a lifecycle income profile. In addition, the earnings variable in the survey is associated with measurement error as a result of reported earnings being tied to the reference job, i.e., the job held last month. For example, individuals who start a new job sometime in the current month would report zero earnings or incomplete monthly earnings for the current month because the earnings from the new job are not included.
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Thus the change in reported monthly earnings may appear to be very large and negative while the difference in actual earnings may be zero or positive.
Fortunately the labor force status of fathers presents fewer concerns about measurement error in the survey. We assume that unemployment shocks represent unanticipated deviations from a permanent income path. Therefore the sample is restricted to children whose fathers are employed at the time of the initial interview. Fathers who are currently unemployed or not in the labor force at the time of their first interview may already have experienced a shock and may be deviating from their long run path when first observed in the survey. The unemployment shocks are also assumed to be less endogenous than changes in income.
It is well-recognized that the marginal propensity to save in developing countries increases with income either because a minimum level of subsistence must be reached before savings is feasible or for other theoretical reasons as discussed in Gersovitz (1983) . Lower income families are less likely to have access to credit and savings to draw down and thus may be expected to be more responsive to shocks than higher income families. We assume that lower income parents do not have lower income elasticities of demand for education. We also assume that poor households do not self-insure to a greater extent than rich households as a precautionary response to higher variable income and lack of access to formal credit. In either of these cases the poor households could be less responsive to shocks.
VI. Results
The dependent variable in Table 2 is a dichotomous variable indicating whether or not a child gained a year of schooling from one year to the next, conditional on being enrolled in school at the first interview.
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This is an extremely important outcome measure in Brazil since a high fraction of children who report being enrolled do not complete that year of school. The mean pass rate for the 10-15 year olds in this sample is only .69, a rate that falls rapidly with age.
Independent variables in the regressions in Table 2 include dummies for the child's age at the time of the first interview, dummies for the father's and mother's schooling levels, the number of other children ages 0-10 and 10-15 in the family, and dummies for each of the PME panels by metropolitan area. A dummy is also included to measure the effect of the child being 2 or more years behind in schooling attainment for their age as a result of previous grade repetition or late entry into school.
14 The father's and mother's education levels and the log of the father's initial monthly earnings are intended to proxy for the family's permanent income. Mother's income is excluded because of concerns about endogeneity. The 365 dummies representing the panels for each metropolitan area also control for differences in macroeconomic conditions across region and time. As well as controlling for differences in labor market opportunities, the dummies will control for differences in grade promotion policies and in school quality. Unfortunately we do not have a measure of school quality that can be linked with smaller geographic units such as municipalities. By using the same interview month for each child across the 1 year period we are controlling for seasonality in enrollment. 13 Measurement error in the dependent variable is handled as follows. Observations with negative changes in schooling or positive changes greater than 2 years are thrown out. Since skipping a grade is plausible, changes equal to two years are coded as advances (1).
14 Previous repetition and delayed first enrollment may be different phenomenon however we cannot differentiate between them here. Note that given the minimum age of 10 in the sample, all children enrolled in grades 1 and 2 are considered behind in school. 2) *= significant at <.01 level. **=significant at <.05 level.
3) Both probits are conditional on father being employed at time of first interview, and child being enrolled at first interview. Omitted categories as follows: 10 years of age, 0 years of school for father and mother, father remaining employed during and after school year (E), the first panel (Feb. 1982) for Sao Paulo. 364 panel dummies covering 2/82-9/94 by metropolitan area included but not shown.
The sample is restricted to children who are observed in each of the first five interviews (i.e., interview months 1,2,3,4 and 13) so that we can contrast the timing of the father's unemployment shocks. We exclude all children for whom the first interview occurs during the summer vacation since reported enrollment is likely indicating only the intent to enroll when the new school year begins. We restrict the analysis to children of household heads in families where both parents are present. Table 3 provides means for the samples and Table 4 demonstrates the reduction in sample size as a result of our selection criteria as well as a result of missing variables.
There are a variety of important issues to consider in the construction of variables to measure the effect of the shock. Since we are concerned about transitory deviations from a permanent state we seek a good measure of the permanent path. We therefore restrict the sample to households in which the father was employed during the first interview and use multiple months to classify the paths of employment. Labor force transitions by the father are captured by five dummy variables classified according to the father's employment status in the first five interviews.
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The omitted category, (E), represents fathers who reported being employed through all five interviews. Recall that we do not have information on the father's employment status in the 8 months between the fourth and fifth interviews.
Since the father's transition from employment to unemployment may be anticipated and may be associated with permanent, unobserved characteristics of the household we distinguish between three types of unemployment transitions categorized as unemployment during the school year (U S ), unemployment after the school year (U A ), and unemployment both during and after the school year (U AS ). U S signifies that the father was initially employed 15 We have at most 8 months of data for each household with a window of 8 months occuring between the fourth and fifth interview. We could extend this definition to cover employment status in all 8 interviews but we will see that nonrepresentative attrition from the sample is a concern. We retain more households by using the first 5 interviews than if all 8 were used. in the first month, then was unemployed in any of the next three months, then was employed again one year after the first interview. We would expect a negative effect of U S on children's advancement in school if children's effort on schoolwork is responsive to transitory shocks. The dummy variable U AS represents fathers who were employed at the time of the first interview, were unemployed in one or more of the next three months, and were also unemployed at the time of the fifth interview. U AS is measured as a separate effect to additionally purge the effect of unemployment during the school year (U S ) from unobservable permanent characteristics of the household associated with father's unemployment.
The dummy variable U
To simplify the dimensionality of the transition dummies, the last variable N represents fathers who were initially employed but who left the labor force at any time in the next four interviews (i.e., they were not employed and not looking for work).
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Since leaving the labor force for many of these men is a voluntary and anticipated transition, we want to beware of a causal interpretation of this estimate. This variable is included mainly to control for fathers who make this transition.
We control for the effect of parent's education with a semi-parametric specification.
Primary school in Brazil has two parts: lower primary school is completed in grade 4 and upper primary school is completed in grade 8. The initial levels of schooling in the regressions are grouped such that primary grades where we might expect "sheepskin" effects (grades 4 and 8) are entered individually. "Non-diploma" grades 1-3, 5-7, and 9 or more are grouped together, with 0 years of schooling being the omitted category. Parents' schooling is likely to influence children's success in school beyond the effects of income, with more highly educated parents being better able to assist with children's homework as well as being better able to promote children's health. As girls and boys may have different opportunity costs to time spent on schoolwork, with girls more likely to have home production responsibilities and boys more likely to work for pay in the labor force, the models are run separately for girls and boys. A larger response of girls could be related to changes in the labor force participation of mothers. Duryea (1998) provides evidence of added-worker effects using the same data, with married women being 8 percentage points more likely to enter the labor force if their husbands become unemployed than if they stay employed. Girls may shift their time into home production as mothers shift their time to market work to buffer the income shock. On the other hand boys are significantly more likely than girls to report working for pay as their primary activity and may enter the labor force or increase their market hours if their father becomes unemployed. Unobserved child ability, and tastes for education may be correlated across children within the same family so we have corrected the standard errors using Huber/White estimation.
The sample in regression 1 in Table 2 includes boys ages 10-15 from two parent families in which the father is employed at the time of the first interview and the child is enrolled in school at the time of the first interview. Regression 1 demonstrates that an unemployment shock experienced by the father during the school year (U S ) has a significant negative effect on the probability that the son advances to the next grade. However, an unemployment shock occurring after the school year (U A ) does not significantly lower the probability of advancement. This suggests that the unemployment shock during the school year is capturing a true unanticipated transitory shock to household income which has an adverse effect on advancement.
Regression 2 represents the same probit for girls ages 10-15 from two parent families in which the father is employed at the time of the first interview and the child is enrolled in school at the time of the first interview. An unemployment shock by the father during the school year (U S ) also has a significant negative effect on the probability that the daughter advances to the next grade while the effect of the ex-post unemployment shock (U A ) is insignificant. The effect of father's unemployment during the school year on the probability of advancement for girls is not significantly different from the effect for boys. Given the relatively rare occurrence of the U S and U A shocks (approx. 2% each), parameter estimates become less stable when smaller age or grade cohorts are used.
Both regressions show that mother's and father's schooling are found to have positive effects on grade advancement as does father's income. The probit results in Table 2 also indicate that the mother's level of schooling has a significantly larger effect on the probability of grade advancement for girls than for boys.
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In addition, mother's schooling has a significantly larger effect on girl's advancement than father's schooling.
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These results are consistent with results on gender and children's schooling attainment in research by Thomas, Schoeni, and Strauss (1996) .
The presence of additional children in the family below the age of 10 has a larger adverse effect on the probability of advancement than additional children ages 10-15. This suggests that older children have responsibilities related to younger children. While girls are significantly more likely to advance than boys at all ages, the probability of advancement drops significantly with age for both boys and girls. The negative effect of age is likely underestimated since the sample of older children is relatively more select as a result of lower ability children dropping out of school over time. Children are also significantly less likely to pass the current grade if they already lag 2 or more years behind in school for their age. This result is not surprising since previous performance is likely to be highly related to current achievement. The hypothesis that not being promoted discourages students which subsequently leads to a decline in their performance is often posed in education literature, and may apply to this result but is virtually impossible to quantify empirically. the log of father's income set to the mean and parents' education both set to 4 years. As simulated from the results in regression 1, the predicted probability of grade advancement for boys falls from .69 to .65, when the father experiences an unemployment shock during the school year (U S ). Regression 2 in Table 2 and the simulated marginal effects in Table 5 demonstrate that the effect is similar in magnitude for girls (the probability falls from .75 to .71). A one standard deviation increase in the father's log wages raises the probability of advancement by 2 percentage points for both boys and girls.
The predicted probability of advancement for a 10 year old boy is .73 which falls to
.64 for a 15 year old boy with the same other characteristics. The predicted probability of advancement for a 12 year old boy falls from .69 to .63 if the child is already 2 or more grades behind in schooling for his age. The patterns for girls are similar. The predicted probability of passing for a 10 year old girl is .79 which falls to .72 at age 15. The predicted probability of advancement for a 12 year old girl falls by 7 percentage points (from .75 to .68) if the child is already 2 or more grades behind in schooling.
Since the 365 panel by metropolitan area dummies are very noisily estimated, the marginal effect of changing metropolitan areas is calculated by comparing the average of the predicted probabilities over the entire period for each metropolitan area. Note that there is a 11 percentage point difference associated with the probability of passing between São Paulo and Salvador for boys and a 9 percentage point difference for girls. This may be reflecting a lower overall quality of schools in Salvador than São Paulo. The Inter-American Development Bank (1996) reports that the rich states in Brazil spend six times as much on education as poor states. The predicted probabilities for the other metropolitan areas may
suggest that school quality is better than Salvador but not as high as São Paulo. Predicted probabilities calculated at: mean of father's income, 4 years of schooling for father and mother, child's age=12 , 2 children age 10-15, 1 child younger than 10, metropolitan area of Sao Paulo in the first panel (Feb. 1982) and for continually employed fathers (E) unless otherwise noted in Table. There are compelling reasons why the true effect of a transitory unemployment shock may be larger than is estimated here. One reason the effect may be underestimated is the influence of positively correlated shocks to local labor market opportunities. Also, families in which the father experiences an unemployment spell are more likely to disappear from the sample than families in which the father remains employed. For example, if the father is employed in the first interview but then is unemployed in the second interview, the family is approximately 7 percent more likely to disappear from the survey than if the father were also employed in the second interview. This result is based on a probit model of a match which included the father's income, his employment status in interview 2, the age of the child and the parents' education for the sample of children enrolled in school in the first interview whose fathers were employed at the first interview. The most vulnerable children from extremely responsive families thus may not be included in our sample if their families have left the household dwelling as a result of the unemployment shock.
As previously discussed, children from lower income families may be expected to be more responsive to shocks to family income because their parents are less likely to have access to credit or savings with which to otherwise smooth the shock. Regressions 3 and 4 in Table 6 include an interaction effect of the unemployment shock during the school year (U S ) with fathers' low level of education. A father's low level of schooling, fewer than 4 completed years, is used to proxy for low-income since it is likely to be a better measure of permanent income than the monthly income reported at the time of the first interview. The interaction effect is positive but not significant for the samples of 10-15 year old boys or girls.
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These results are not inconsistent with the credit-constraint hypothesis but neither do they provide additional evidence of credit-constraints. 21 If the specification is changed such that the low education group includes fathers with 4 years of schooling or less, the interaction of father's unemployment with the low education group is also not significant. 2) *= significant at <.01 level. **=significant at <.05 level.
3) Both probits are conditional on father being employed at time of first interview, and child being enrolled at first interview. Omitted categories as follows: 10 years of age, less than 4 years of school for father and mother, father remaining employed during and after school year (E), the first panel (Feb. 1982) for Sao Paulo. 364 panel dummies covering 2/82-9/94 by metropolitan area included but not shown.
Why might lower income households be less responsive to unemployment shocks?
Unemployment rates for men with less than 4 years of education are approximately 1/2-1 percentage point lower than men with 4 or more years of schooling (Duryea 1996) . Families may have already optimized their children's effort on schooling at lower levels, or have accumulated savings in anticipation of a higher probability of unemployment. In other words the U S variable may be capturing more of a shock for higher income households than for lower income households. On the other hand lower income households may be less responsive than higher income households since the loss of father's income generally represents a smaller proportion of family income given the higher relative contribution of wives and children in these families. Although higher income households may have better access to credit we should also consider the possibility that liquidity constraints are as great or greater for middle-income families as for poor families. In other words, to meet immediate cash demands such as tuition at private schools these household may have to rely on changes in children's schooling intensity as well as poor households.
It is informative to compare the effects of an unemployment shock to the effects of parents' education. For example, the simulation in Table 5 based on regression 2 in Table 2 shows that the predicted probability of the child's advancement is 4 percentage points higher when the father remains employed in contrast to encountering an unemployment spell during the school year. Increasing the mother's education from 0 years of schooling to 4 years of schooling also raises the probability of advancement by approximately 4 percentage points.
The low pseudo R-squares in regressions 1 and 2 indicate that the probability of passing any particular grade is dominated by the stochastic component.
While the effect of increasing the mother's education from 0 to 4 years only raises the probability of advancement in any one year by 4 percentage points, the effects of permanent characteristics such as parents' schooling cumulate over time. It would be a mistake to conclude from the advancement probits that parents' schooling isn't an strong determinant of children's educational attainment. Table 7 presents a regression of children's completed schooling for boys and girls who are 14 at the time of their first interview and not necessarily enrolled in school. In contrast to the process of advancement in any particular grade, Table 7 shows that we are able to explain over 30% of the variance in the children's current level of schooling using the same measures of permanent characteristics as in the grade advancement regressions in Table 2 . Note that increasing the father's or mother's education from 0 to 4 years has a large effect on the child's educational attainment. By age 14, children whose Given the low incidence of unemployment shocks observed during the school year (approximately 2% of the sample experiences U S shocks), increasing parents' education in Brazil would have a much larger effect on children's ultimate educational attainment than eliminating transitory unemployment shocks. However, the results on the effects of unemployment shocks imply that children's progress in school is interrupted and lowered by transitory income shocks. High volatility in transitory income is a much more widespread problem than unemployment in Brazil and could result in significantly lower grade attainment for children through the same cumulative process through which parents' education becomes so important. 2) *= significant at <.01 level. **=significant at <.05 level.
3) Omitted categories as follows: 0 years of schooling for father and mother, Salvador metropolitan area. 4) 75 panel dummies included but not shown
VII. Conclusion
This paper examines the effects of transitory shocks to family income on children's progress through school. We estimate a negative effect of the father becoming unemployed during the school year on the child's grade achievement, controlling for parent's education and initial earnings. This effect is statistically significant for both girls and boys. An unemployment shock by fathers during the school year is associated with a 4 percentage point decline in the probability of grade advancement for children ages 10-15. While this study measures the effect of relatively rare shocks, the estimates imply that children's time is used to buffer transitory income shocks to households in ways which are consistent with models of education incorporating assumptions of imperfect credit markets.
Direct analysis of more common shocks such as transitory deviations from the father's permanent income path requires a longer panel survey. Additional information on the number of hours each child spends attending school, completing schoolwork after school hours, and completing paid and unpaid chores would greatly expand our understanding of the process of grade promotion and educational attainment.
